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Perspective

Major General Russell J. Czerw

Force health protection is a term that, on the face of it,
appears to represent a straightforward and easily
definable concept. Indeed, Army Field Manual 4-02

characterizes it as follows:

Force health protection encompasses the pillars of a
healthy and fit force, casualty prevention, and casualty
care and management.'®'""

However, the old proverb, “the devil is in the details”
is nowhere more applicable than here. An examination
of each of those elements reveals the levels of
research, commitment, planning, application, and
resources that are necessary to achieve the desired
result—a healthy, fit Warrior in a sustainable, effective
fighting force.

The second element, casualty prevention, is especially
deceptive in its seeming simplicity. However, as Field
Manual 4-02 expands casualty prevention into its
components, the complexity and scope inherent in that
effort begin to emerge:

The second pillar...concerns both the enemy threat and
the medical threat....To counter the medical threat,
comprehensive medical and OEH* surveillance activ-
ities, preventive medicine measures...and field hygiene
and sanitation combined with personal protective
measures (such as the correct wear of the uniform and
the use of insect repellent, sun screen, and insect
netting) must be instituted and receive command
emphasis. These activities must be conducted contin-
uously—during mobilization, predeployment, deploy-
ment, postdeployment, and demobilization.'®'?
Of course, the factors contained in the above
description are a combination of the easily understood
and intuitively obvious, (ie, sun screen) and those that
require dedicated resources, specialized training, and
often external support (ie, medical and OEH sur-
veillance, hygiene, and sanitation). As our understand-
ing of the interactions (including causes and effects) of
humans and our natural and man-made environments
expands and evolves, we are still learning the true
extent and importance of those relationships.
Fortunately, research and proactive efforts in the

*Occupational and environmental health

environmental sciences are recognized for their direct
contribution to the medical sciences, and collaboration
between the disciplines is resulting in healthier
populations where and when the knowledge has been
applied. This is yet another area where the synergistic
effect of efforts by both military and civilian resources
produces results beneficial to both general populations
and military mission accomplishment.

The articles within this issue of the AMEDD Journal
are excellent examples of the work by our military
medical professionals in various aspects of force
health protection. The subject matter runs the gamut
from field sanitation to the development of a
functioning national health care structure in
Afghanistan, with articles presenting research projects,
addressing preventive medicine programs, and looking
at the absolutely critical area of the health and well-
being of behavioral health providers assigned to
combatant commands. This collection offers true
insight to the diversity and complexity of preventive
medicine’s contributions to force health protection,
and is another testimony to the dedicated men and
women of military healthcare who work tirelessly to
support our Warriors who must go into harm’s way.
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The US military has always been structured for force
projection, taking our combat capability wherever in
the world it is necessary to provide armed forces for
combat operations, combat training, or humanitarian
assistance. Of course this has been our capability for
many years, and the potential for disease in
deployment areas has been addressed since the late
1800s. However, only in the last several decades has
the potentially detrimental effects of environmental
factors on Soldiers’ health become a vital consid-
eration in the planning and execution of deployments
and operations. LTC Timothy Bosetti’s carefully
detailed article explains the joint environmental site
assessment process that has been developed and
implemented to project and minimize potential
environmental hazards to our personnel. The assess-
ment also allows planners to take measures to protect
the environment itself from harm resulting from the
deployment. LTC Bosetti’s article also addresses an
interesting, related, and increasingly important purpose
of environmental assessments; the documentation of
existing conditions as a baseline for answering third
party claims with regard to environmental damage.

Unfortunately, even though the initial environmental
assessment will be accurate and complete, future
environmental damage attendant to heavy combat
operations is usually unavoidable. Dr Coleen Weese
returns to the AMEDD Journal with an article
chronicling such a situation involving potential
hazardous chemical exposure to both civilian
contractors and Soldiers in Basra, Iraq, in 2003. The
article describes the incident and the correct response
of the onsite Army preventive medicine personnel in
their initial evaluation and request for a special
medical augmentation response team-preventive
medicine (SMART-PM) from the Army Center for
Health Promotion and Preventive Medicine. The team
quickly arrived and made detailed assessments of the
incident, potential health effects to individuals, and the
protective actions taken to mitigate the hazard. This
case is of particular interest because it was the subject
of congressional hearings due to a lawsuit, and was
referred to the Defense Health Board for review. Dr
Weese’s article is an excellent illustration of the
structure in place to address environmental hazards,
and the capabilities of the SMART-PM to augment
deployed preventive medicine resources when those
capabilities are insufficient to ensure the health and
safety of involved personnel.

MAJ Scott Mcllwain and his coauthors have
contributed a well-researched, carefully developed
article detailing a clinical study of hearing trauma
among Soldiers involved in operations in Iraq in 2006.
The article examines current research on the
physiology of hearing trauma in detail, with particular
emphasis on the damaging noises experienced during
deployed military operations, in both combat and
noncombat situations. Those research findings are
applied to the results of cohort case studies of hearing
trauma patients in Iraq. The resulting conclusions
indicate much progress has been made in the emphasis
on hearing protection, examination, and treatment by
troop leaders and headquarters, and the recom-
mendations are logical extensions of the methods and
techniques that have achieved such measurable
success. Their study is yet another example of the
progress and improvements military medicine
continues to make in preparing our Warriors for the
entire spectrum of hazards of the combat environment.

The July-September 2008 issue of the AMEDD
Journal focused on behavioral and mental healthcare
of our Soldiers as they face the demands and stresses
of the Global War on Terror. In one article, Boone et
al® described provider resiliency training, a program of
instruction implemented by the Army Medical Depart-
ment to prepare those charged with saving lives in the
worst of environments for the stress and potential
psychological pressures they will encounter. In their
article, LTC (Ret) Larry Applewhite and LTC (P)
Derrick Arincorayan zero in on the particular stresses
and challenges faced by behavioral health providers
who accompany Army brigade combat teams into the
combat theater. In their excellent, well-researched
article, they describe the factors that affect those
providers, often subtly and without discernible
symptoms, as they work to alleviate the psychological
pain and suffering of “their” Soldiers. The article
details how the effectiveness of the behavioral health-
care providers can be adversely affected, which is only
detrimental to those whom they are supposed to help.
Further, like the traumatized combat Soldier, those
effects can be long-lasting, extending long after the
combat zone should be a distant memory. The authors
offer a series of well-reasoned recommendations for
those who create doctrine and design the structure of
expeditionary forces, as well as those practitioners
who are, or will be, directly charged with the
behavioral healthcare of our Warfighters.

https://secure-akm.amedd.army.mil/dasqaDocuments.aspx?type=1
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As with most sophisticated things, preventive
medicine must sometimes be examined at the “basic”
levels to ensure that it continues to adequately address
those needs. LTC Timothy Bosetti and CPT Davin
Bridges examine the Army’s frontline of defense
against disease for deployed Soldiers, the field
sanitation team (FST). Initially instituted during World
War 11, the FST are Soldiers specifically trained in
hygiene, sanitation, arthropod control, and water and
food safety. However, the authors point out that the
longstanding concept for training and employment of
the FST is not suited for the expeditionary, noncon-
tiguous battlefield environment of today, and the
foreseeable future. They propose that FST capabilities
must be driven down to the smallest unit level, the
platoon, because those sized units are often cmployed
as outposts on today’s battlefield, existing without the
full range of support from the larger, parent unit. This
excellent article details the considerations inherent in
rethinking the FST concept, and the various factors
that must be addressed to meet the needs of the
modern expeditionary environment. The points made
by LTC Bosetti and CPT Bridges should be carefully
considered by those planning the changes to our force
structure and training to accommodate the lessons-
learned in our current conflicts.

LTCs Jennifer Caci and Joanne Cline have contrib-
uted an article that looks at one of the unavoidable
elements of warfare, prisoners of war (POWs), from a
preventive medicine perspective. They examine
Amcrican experience with POWs throughout our
history, both as prisoners and custodians. Their in-
depth research reveals that one recurring element of
POW history, for both the US and other combatants, is
the failure to adequately plan for the management and
care of the prisoners that will inevitably be collected
during armed conflicts. The authors recount the
atrocious sanitation, hygiene, and healthcare situations
of POWs from the Revolutionary War through World
War II, and describe the circumstances that contributed
to the difficulties and, in some cases, criminalities that
occurred in the Global War on Terror. LTCs Caci and
Cline find that, for the most part, US forces have
adequately addressed the preventive medicine aspects
of prisoner healthcare over the last century, but
incrcased attention must be given to preparing those
who will manage the prisoner population, especially in
the current counterinsurgency environments of lraq
and Afghanistan, and undoubtedly conflicts of the
future. Especially critical is the psychological

foundation that must be laid, for both the leaders and
the Soldiers charged with managing the POWs. This
article contains important information for everyone
who is or will be involved with POWs, both in and out
of the medical community.

Despite the best efforts of environmental and medical
science, malaria continues to be a deadly scourge of
many areas of the world. As such, it is a factor that
must be considered in the planning, execution, and
follow-up of all deployments into areas where it is
endemic, and especially into areas where data may be
inconclusive, but the environment is favorable to the
disease vector, the Anopheles mosquito species. Symp-
toms of malaria may mimic those of less serious
conditions, and therefore it may be misdiagnoscd, or
suspected but not confirmed. The serious nature of
malaria mandates that all cases are reported to the
military’s central data repository for use by planners,
and for the patient’s permanent medical history. LTC
Joseph Llanos investigated cases of suspected malaria,
termed unspecified, among US military personnel
from 1998 through 2007. He grouped the cases into a
number of demographic and clinical categories, and
determined those characteristics most favorable to a
confirmable diagnosis of malaria. His detailed exam-
ination reveals some shortcomings in several areas of
diagnosis and documentation, including recognition of
malaria in initial and followup examinations, some
laboratory procedures, and especially in the documen-
tation of the diagnostic results and followup care. LTC
Llanos’ findings and recommendations should be
carefully considered by all of us involved in patient
care, especially those patients who are, or have been,
involved in deployments.

A long-term presence in a maturing thcater of
operations allows the military to establish fixed basc
camps which require more sophisticated life support
services than are possible in the fluid, dynamic
environment of heavy combat operations. Large,
concentrated numbers of personnel create heavy
demands for sewage and trash disposal, pest control,
availability of food and water, and other basic san-
itation and hygiene support services. These functions
are largely contracted, eliminating the need for Sol-
diers to be pulled from their military duties to perform
these mundane tasks. MAJ Scott Mower points out
that there are problems, however, in that contractors
are often lacking in the knowledge and understanding
necessary to perform the life support services to the
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standards required by our standards, and have little
basis to understand, or respect, contractual require-
ments. Further, those charged with contract oversight
often have little background in preventive medicine
and the environmental sciences, so problems in con-
tract specifications, and the performance of the con-
tractors themselves, are not recognized until serious
situations develop. The remedies for these resulting
problems are usually expensive, and always time-con-
suming. MAJ Mower presents a series of 10 well-
reasoned, fully developed recommendations to create a
structure to ensure that preventive medicine personnel
are involved at every level of contracting for life
support services. This is an excellent presentation of
facts and recommendations that deserves the attention
of everyone working in life support services for
deployed personnel.

Air Force Maj Paul Brezinski and his team of
coauthors have contributed an important paper looking
at the state of the domestic healthcare situation in
Afghanistan and the largely uncoordinated efforts by
various entities to address the lack of care and
services. As the first sentence of the article states:
“Health sector development is a critical component of
nation-building and a cornerstone of any exit
strategy...” so it is vital for everyone involved in the
country, both foreign and Afghani, to establish a
functioning national health sector as quickly as
possible. The limited capability and organization that
does exist within the Afghanistan government is
examined, but the article concentrates on the myriad of
external resources that are present in the country,
including military, other governmental agencies, and
nongovernmental organizations. The article describes
the uncoordinated, fragmented, and often isolated
efforts of these multiple agencies, each approaching
their contribution to health sector development as they
see and understand the immediate need. However, as
the authors point out, those individual, isolated cases
of progress are unsustainable on their own, as
ultimately the external resources must leave. Each time
a pocket of such progress collapses, the credibility of
the entire national effort is undermined, and nation
building once again suffers a step back. Maj Brezinski
et al have captured the current situation succinctly and
with clarity, and have developed a scheme by which
the existing, disjointed activities can be brought into a
structure that will focus their efforts towards the goal
of someday transitioning to a functioning, self-sustain-
ing, Afghan national health sector.

MAJ Kenneth Spicer describes his experiences as a
division environmental science and engineering officer
whose unit underwent transformation and deployed to
Iraq in September 2007. From that perspective, his
article describes the improvement in force health
protection that resulted from the transition, and he
makes additional recommendations as to how the
resulting preventive medicine services delivery can be
further improved. In his well-organized article, MAJ
Spicer relates the details of various aspects of
preventive medicine across the theater, and clearly
describes those areas that could benefit from further
adjustments in doctrine, especially with regard to some
personnel assignments. This article is an informative
update on the current situation of force health
protection services in Iraq.

In their article, CPT Dennis Rufolo and his coauthors
describe an environmental situation which lends itself
to exploitation by insurgents, often with deadly
consequences. In many areas of Iraq, dense vegetation,
in particular a type of large reed, crowd the edges of
rural roads. This vegetation provides excellent
concealment to insurgents who emplace explosive
devices, and, of course, even more effectively hide the
devices themselves. The authors describe the various
methods that US forces have employed 1n attempts to
eliminate the threat, but burning, cutting, and
combinations of those methods have proven to provide
temporary relief at best. More importantly, those
methods are actually counterproductive if not
performed during the correct time of the reeds’
growing cycle, and are dangerous to those who must
do the work. Therefore, commanders find that they
must commit their Soldiers to a frustratingly endless
cycle of repetitive, dangerous, difficult work. CPT
Rufolo et al have closely examined the feasibility of
using herbicides as a much more effective, longer
lasting reed control measure, which is also much safer
for the Soldiers and contractors who will perform the
applications. They have identified herbicides approved
by the Environmental Protection Agency which are
used effectively in the United States for similar control
applications. Their article describes how the
application equipment currently in common use can be
easily adapted for military use, and how application
would be performed under supervision of certified
personnel. However, this solution is not currently
available to military commanders because of a
presidential executive order (11850) issued in 1975 as
a result of heightened sensitivity to the use of

4 https://secure-akm.amedd.army.mil/dasgaDocuments.aspx?type=1
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potentially hazardous chemicals during military
operations. Since the executive order was issued, great
strides have been made in both regulatory oversight
and the formulation of safe, effective herbicides for
civilian use, but their use by the military is still
severely restricted—the order allows no herbicide use,
period, beyond installation boundaries. CPT Rufolo et
al make a very strong case for a top-level review of the
executive order in view of state-of-the-art herbicides
and their long record of safe use in civilian appli-
cations. Their proposal should be seriously considered,
because, unfortunately, Iraq will very likely not be the
last location where our Soldiers are faced with the
deadly problem of concealing vegetation.

An article’ in the April-June 2008 issue of the
AMEDD Journal described the evolution of the Army
Hearing Program, established to provide hearing loss
prevention services to Army Soldiers and civilians in
all environments, especially those of training and
operational activities. In this issue, CPT Leanne
Cleveland’s detailed, well-developed article describes
the implementation of the program at Fort Carson,
demonstrating how dedication, planning, command
support, and sheer hard work can have significant
positive results for all concerned. The Fort Carson
Hearing Program is one of the first full
implementations of the Army Hearing Program at a
large facility with an increasing Soldier population,
most of whom are involved in intensive combat
training and deployment rotations. The incorporation
of each of the 4 elements of the program is explained
in detail, with statistics to illustrate the positive results
for each area. The target population of the program at
Fort Carson is dynamic, as preparations for
deployment and units returning from deployment often
coincide. The population is also growing, as new units
arrive or are created at the post. The value of the Army
Hearing Program is thus demonstrated in the most
demanding of stateside environments, as well as its
invaluable role as a vital enhancement of the hearing
protection efforts in place in the combat theaters. CPT
Cleveland’s excellent article can serve as a guide for a
proven, working model implementation of the Army
Hearing Program.

CPT Davin Bridges and LTC Timothy Bosetti have
contributed an important article addressing the
absolute necessity, and complexity, of preventive
medicine surveillance and assessment of all troop
locations in a deployed environment, even though they

may be geographically dispersed across an area of
operations. Their article presents a logical devel-
opment of the approach to the vital inspections and
data monitoring needed to reduce disease and
nonbattle injury casualties through proactive measures.
For example, data gathering is only the initial phase of
an assessment. That information must be analyzed to
identify the hazards, evaluate the potential risks they
represent, determine risk control, and communicate the
information to the forces for action. This article is a
clearly written treatment of the subject, packed with
information, tips, and recommendations for our
preventive medicine professionals on the application
of the experience and the extensive skills and
knowledge they already possess.

The limited health related information available to
investigate the health problems of Warriors returning
from the first Persian Gulf conflict in 1990 and 1991
prompted congress to mandate health evaluations of
military personnel before and after deployments, and
maintain that information. However, as Dr Wayne
Combs explains in his informative, well-documented
article, the services were slow to comply with the
requirements, and practitioners were often unaware of
their existence. Eventually, the standards, metrics, and
reporting requirements were formalized and mandated
by a DoD instruction, followed by the attendant Army
regulations. The implementation of formal, structured
quality assurance programs at both DoD and each of
the services’ medical commands has stabilized the
collection and quality of the health data for military
members throughout their careers, and civilians
involved in operations and deployments. Dr Combs’
article clearly captures the history and current situation
of the data we must have to ensure the best possible
healthcare and force health protection for our
Warriors.
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Joint Environmental Site Assessments in
Support of Global Basing

ABSTRACT

LTC Timothy G. Bosetti, MS, USA

As the US Army becomes more expeditionary and establishes forward operating bases in new locations, the
need to document environmental conditions becomes paramount in the protection of the health of deployed
service members and the US government from potential claims. The same holds true for exercises where the
US presence may only be for a week, however, the potential impacts on force health protection and
environmental claims linger for years. Balancing and synchronizing these multiple demands and requirements
can be daunting. Over the past 3 years, the US Army Center for Health Promotion and Preventive Medicine —
Europe has been working closely with the US Army Europe Deputy Chief of Staff, Engineer, and the US Army
Claims Service Europe to conduct joint environmental assessments in support of command exercises and
forward basing initiatives. The synergy and partnerships forged during this process ensure that environmental
assessments are conducted to document environmental conditions, protect human health, and protect the US

government against claims.

THE OPERATIONAL ENVIRONMENT

The current operational environment is one that is
characterized by instability and persistent conflict. To
meet this challenge, the Army is transforming to
become a more expeditionary force with increased
global reach. The expeditionary capability is the ability
to promptly deploy combined arms forces worldwide
into any operational environment and operate
effectively upon arrival. Expeditionary capabilities
assure friends, allies, and foes that the United States is
able—and willing—to deploy the right combination of
Army forces to the right place at the right time.
Forward deployed units, forward positioned
capabilities, peacetime military engagement, and force
projection—from anywhere in the world—all
contribute to expeditionary capabilities.

In support of the expeditionary capability, the Army
needs forward bases and cooperative security loca-
tions. This massive effort of global restationing, repo-
sitioning, and rebasing regardless of short- or long-
term positioning of forces requires an environmental
assessment to ensure that we are protecting the health
of deployed forces, protecting the environment, and
protecting the US government from third party claims.
It is critical to know the stakeholders and identify and
balance the sampling requirements to properly
document environmental conditions. Partnering is the
key to make this happen.

STAKEHOLDERS AND REQUIREMENTS

Environmental sampling is dependent upon the
perspective. But who are the stakeholders? Experience
has shown that there are typically 3 major players or
stakeholders: the engineers, the medics, and the
lawyers, as illustrated in Figure 1. The engineers are
typically involved in the real estate procurement, site
selection, site layout, and construction. The engineers
are also responsible for conducting the environmental
baseline study. Preventive medicine personnel are
responsible for conducting the environmental health
site assessment, and providing an assessment of the
site from a force health protection standpoint to
determine if there is anything at the site that could
potentially endanger Soldier health (acute or chronic).
The US Army Claims Service is involved to protect
the US government from third party environmental
claims. To accomplish this, they also conduct
environmental surveys to document environmental
conditions. Three major players, 3 different
perspectives, 3 different studies—one environmental
sample.

Knowing the stakeholders and understanding that each
has a different perspective means that the sampling
plan can be coordinated to ensure the needs of all 3
parties are addressed. This partnering can have great
benefits in the reduction of environmental sampling
costs, not to mention the integrated sampling approach

6 https://secure-akm.amedd.army.mil/dasqaDocuments.aspx?type=1



Environmental Health Site Assessment
In Support of Global Basing

/

A Matter of Perspective

BALANCE THE SAMPLING

~

The spectrum of sampling must be
considered when developing the

Soldier Impact on
the Environment

Environmental Impact

L

on the Soldier

Engineer

-

Environmental
Impact on the
Community /

Host Nation

Claims

Same sample and data, different perspective and use of the data

Partnering ensures
that all three
different views are

addressed /

stakeholder requirements for environ-
mental sampling. However, the difficult
question is how much sampling is
required? The other important question is
what are the courses of action when you
get unfavorable sample results? Also, will
additional sampling be required? Too
often, the second half of the question is
omitted. It is only after we have discov-
ered a problem that it becomes an issue,
and we ask the question. But how do we
respond to the question? Typically, we
scramble around, develop a more de-
tailed plan, and go back to the command
to request more time and money. This is
not a good way to approach this issue.

Medical

Figure 1. The primary stakeholders and their perspectives in

the environmental sampling and assessment process.

that develops to ensure the different needs are met,
resulting in a more thorough assessment of the site.
Therefore, it is possible to take one sample that meets
3 different needs and perspectives.

At the action officer level, we all agree. However,
sometimes it is the command that does not understand
the importance of environmental sampling. In
conducting environmental assessments or follow-on
studies, the question is often asked: what is the
requirement for testing? For the most part, we agree
that we should do some type of baseline environmental
study. However, the amount of discovery and
sampling required is usually questioned. During an

It is important to know the spectrum of
environmental sampling, illustrated in
Figure 3, and determine how much
sampling will be required to achieve the objectives.
This requires balancing the potential or perceived
threat against the time and resources available. The
ends of the spectrum are relatively easy to identify. If
the site is clean, we stop. If the site is extremely
contaminated, we stop. But what about the site that is
in the middle? Partnering can help consolidate
requirements to reduce duplicative sampling, but that
probably will not be enough to balance the amount of
sampling required to characterize the environmental
threat and the resources available. Therefore, you need
to look at alternative ways to characterize the site. One
way to accomplish this is through phasing the

environmental assessment, there can appear to be a
gray area, especially when it seems to fall between
contingency and installation operations; it does not
appear to be covered by either one. To bridge this gap,
the Department of the Army issued a policy
memorandum.’ The specifics of these environmental
assessments come from several different sources as
illustrated in Figure 2.

Partnering can address these different requirements
and ensure that the environmental sampling plan is
designed to meet the different perspectives. The next
step is to balance these requirements to gain efficiency
in the sampling and maximize the return on our

Standard Practice for Conducting Environmental Baseline Sur-
veys: ASTM D6008-96°

Environmental Health Site Assessment Process for Military
Deployments: ASTM E2318-03°

Department of Defense Instruction 6490.03: Deployment Sur-
veillance*

Joint Chiefs of Staff Memorandum MCM 008-207: Procedures
for Deployment Health Surveillance’

Army Regulation 11-35: Deployment Occupational and Envi-
ronmental Health Risk Management®

Department of the Army policies
US Army Europe regulations

Figure 2. Sources for the requirements and specific
guidelines for environmental assessments.

sampling investment.
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Joint Environmental Site Assessments in Support of Global Basing

works as long as we
communicate those goals
and objectives from the start.
Therefore, a limitation of the
environmental assessment is
that additional sampling may
be required to ensure force
health protection, to properly
document environmental
conditions, and protect
against claims.

KNOWING YOUR LIMITATIONS

The environmental health
site assessment (EHSA) is

sampling: “look at the site
from 30,000 feet” (broad

y Health Assessment
sampling approach), then "
narrow the scope and focus | £
to hot spots (areas of E
contamination) for more | ¥
detailed assessment. 2 )

@ required? :
. £ rapidly, and often

The phased approach gives | o
us that opportunity and E:j
allows us to tailor the level
of sampling effort to meet required. Planning
the site conditions. This | Acute Threats

Chronic Threats assumptions. Therefore, we need to know the
limitations of the environmental assessments.

o ety The EHSA and the EBS have limitations, the most

: ; prominent of which are shown in Figure 4. This is
How much important to understand with respect to global
sampling is restationing because things move quickly, change

involve multiple entities. The

key is to understand and communicate upfront
@ Environmental Baseline | what the environmental assessments will be used
\dentification of Hot Spots for, and assess whether further assessments are

and funding for additional
assessments must be

Document environmental conditions:
Site selection
Identify preexisting contamination
Historical information

Purpose
Protect Human Health
Document environmental conditions
Protect against claims

How much sampling is required?
Ends of the spectrum are more easily quantified
Synergestic and competing requirements
Balance the middle

Figure 3. Determine the extent of sampling
necessary to obtain the data required to
achieve the objectives.

programmed. Flexibility is
critical, phasing the
assessments are a tool to
accomplish this. However,
you must stay engaged in the
process and be attuned to
changes in your base
assumptions.

An example of this occurred
during' an environmental
assessment for a forward
operating site in eastern
Europe. We had all 3 parties
engaged and had planned a

required by Department of

Defense Instruction 6490.03* and Joint Chiefs of Staff
memorandum MCM 0028-07.° The key objectives of
the EHSA are to identify exposure pathways, confirm
whether they are completed or potentially completed
through sampling, and conduct a risk assessment on
data gathered in order to determine the impact on the

deployed force.

Like the environmental
baseline study (EBS), the
EHSA is a living document
that must be updated when
conditions change: the site
will change, the plan for the
site will change, the force will
change, the mission will
change, and the truth will
change. What we thought to
be true in the early stages of
the environmental assessment
may turn out to be false or bad

assessment focusing

Snapshot in time
- May not be a complete assessment
- May only identify “hot spots”
- May not contain information related to site
layout and planned activities

- Initial assessment is NOT the final assessment
The truth has a date - time group
- Facts and assumptions change over time
- Must not be a stagnant report, but rather a
living document

Not a “box check” on a list

Figure 4. Limitations inherent in the envi-
ronmental health site assessment.

phase 1l assessment to

characterize the site. In the phase I assessment, we had
identified 2 areas that contained surface and
subsurface contamination, and recommended no
construction activities over those areas. The phase II

on potential groundwater

contamination was completed. Everything was going
great, a model of partnering and efficiency—or so we

thought. Within a few months
after the phase II assessment,
we learned that troop billets
were planned over the area
identified in the phase I as
contaminated. How did this
happen? The plans for the site
had changed, things had
shifted for other reasons, and
these changes were not
communicated prior to the
phase II assessment. This was
not an insurmountable task to
correct, but it did take time. It

8 https://secure-akm.amedd.army.mil/dasqaDocuments.aspx?type=1
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illustrates the limitations of the assessments and the
need to communicate, and stresses the importance of
partnering to achieve a common goal.

PARTNERING TO ACHIEVE A COMMON GOAL

Based upon the involvement of the US Army Center
for Health Promotion and Preventive Medicine —
Europe with environmental assessments, specifically
the EBS/EHSA process, we have identified the

following lessons observed over the past 3 years:
¢ Initial assessments are NOT the final assessment.

o The phased approach is best, and most flexible.

e There are limitations to the environmental
assessment that must be articulated.

¢ Conducting joint surveys and data sharing is good.
e The truth will change.

e Communication is important, especially to
articulate the purpose, goals, and objectives of the
environmental sampling and assessments.

e Partnering is critical to success.

Partnering on environmental baseline surveys is a
prudent move to ensure that environmental issues are
addressed from all perspectives. This synergy can
provide a consolidated effort, lower laboratory costs.
reduce third party claims, standardize sampling
protocols, and balance environmental sampling
requirements to ensure the protection of health and
safety through proper documentation of existing
environmental conditions.

PARTING THOUGHT

Environmental sampling is expensive, but the results
of propcr discovery and documentation of existing
environmental conditions are good investments in the
protection of the Department of Defense from
environmental claims, and ensuring that our Soldiers,

Marines, Sailors, and Airmen are living and training in
places that are not going to cause adverse short- or
long-term health effects.
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Evaluation of Exposure Incident at the
Qarmat Ali Water Treatment Plant

BACKGROUND

In 2008, employees of Kellogg, Brown, & Root, Inc,
filed a lawsuit alleging exposure to toxic chemicals
while working to restore the infrastructurc in lraq in
2003. The lawsuit prompted Congress to hold hearings
regarding the incident, and when they learned that
some National Guard members served as escorts for
the KBR employees, they inquired as to whether there
was a potential for adverse health effects among
Soldiers in these units. The United States Army Center

for Health Promotion and Preventive Medicinc
(USACHPPM) provided information based on an
assessment conducted by a special medical
augmentation rcsponse tcam-preventive medicinc

(SMART-PM) which dcployed at the time of the
incident. To alleviate any questions regarding the
assessment, The Surgeon General of the Army
requested that the assessment be reviewed by the
Defense Health Board.* The review was requested to
assess the incident and the information gathered,
determine whether the information was sufficient to
assess the potential health risk, and decide whether
additional actions should be taken.

The Qarmat Ali Industrial Water Treatment Plant
located in Basra, Iraq, produced industrial water for
use in oil production, and did not produce potable
water. The site was in an urban area, enclosed by a
perimeter fence, and consisted of several structures
lacking sleeping or living quarters. It had been
ransacked and was not functional when secured by US
military forces. The site was visibly contaminated by
sodium dichromate, a corrosion suppression agent
used in the water treatment process. Sodium
dichromate is an inorganic compound containing

*The Defense Health Board is a Federal Advisory Commit-
tee to the Secretary of Defense. It provides independent
scientific advice/recommendations on matters relating to
operational programs, health policy development, health
research programs, and requirements for the treatment
and prevention of disease and injury, promotion of health
and the delivery of health care to Department of Defense
beneficiaries. Information available at http://www.
health.mil/dhb/default.cfm.

Coleen Baird Weese, MD, MPH

hexavalent chromium known to be toxic and
carcinogenic to humans and animals. Four groups
worked at Qarmat Ali during the time of concern:
Kellogg, Brown, & Root (KBR), a US based company
contracted to rcstore the plant to opcrative status; the
US Army National Guard units from Oregon, South
Carolina, and Indiana, who provided personal security
to KBR; the British military previously present at the
site to secure the area; and Iraqi civilians hired by
KBR to assist in the restoration cffort.

In 2003, Army personnel were assigned to provide
security for the KBR workers restoring the industrial-
grade water treatment facility at Qarmat Ali, Basra,
Irag. In the summer of that year, contract work crews
and safety personnel identified sodium dichromate as a
potential occupational hazard in the work
cnvironment. Several US Army Soldicrs reported to
the supporting military mcdical facility and inquired
about the potential health risks posed to them in their
role as security detail. Concurrently, KBR initiated
containment of the contaminated site and conducted
environmental sampling. In-theater military
occupational and environmental health specialists
addressed the health concerns of the military units at a
local “town hall” meeting and requested a SMART-
PM conduct an in-theatre assessment. Thc team
consisted of industrial hygicnists, occupational
medicine physicians, and environmental scientists. The
team conductcd sampling and medical evaluations for
all personnel present at that time, including the Indiana
Army National Guard Soldiers and Department of the
Army civilians.

THE OCCUPATIONAL AND ENVIRONMENTAL INCIDENT,
AND THE ROLE OF THE SMART-PM

Department of Defense Instruction 6490.03 imple-
ments policies and prescribes procedures for deploy-
ment health activities to

...control or reduce Occupational and Environmental
Health (OEH) risks, to document and link OEH
exposurcs with dcploycd personnel,...and to record
daily locations of deployed personncl.'(p”

10 https://secure-akm.amedd.army.mil/dasqaDocuments.aspx?type=1




The instruction requires a traincd and equipped staff
“to provide support to conduct disease outbreak and
OEH exposure incident investigations”'® and to
ensure reports and documentation are archived. The
instruction further notes that

All exposures shall be reported that are immediately
hazardous to life or health or that may significantly
increase long-term health risks (eg cancer) through

appropriate command channels.'®"

Likewise, Joint Chiefs of Staff Memorandum MCM
0028-07 requires preliminary hazard assessments be
conducted at sites to summarize and identify
anticipated OEH threats and hazards. This
memorandum requires

...documentation in the individual medical record...of

any significant occupational and environmental
2(pA-3)

exposures. ..

Significant occupational and environmental exposures
are defined as

Exposures to OEH hazards that will plausibly result in

some clinically relevant adverse health outcome to
. cume 2 s

exposed individuals... P

Alternatively, routine or investigative sampling might
yield a result that exceeds guidelines and was
considered significant.

A preliminary or phase I site asscssment may have
identified the contamination if there was sufficient
evidence to raise the suspicion. Alternatively, during
an occupational and environmental health assessment,
past practices, visible ground contamination, or other
findings may have led to a more detailed and specific
assessment. In this instance, visible cont#amination at a
worksite prompted an evaluation by the contractor, and
the Soldiers who escorted them to the site were
concerned. Their expressed concerns prompted the
request for additional assessment support through
command channels. The request for a special medical
augmentation response team was received by
USACHPPM, and a SMART-PM staffed with
personnel appropriate to the situation was formed. The
team deployed to conduct sampling to assess the risk,
and to provide medical evaluations and risk
communication.

SPECIAL MEDICAL AUGMENTATION RESPONSE
TEAM ACTIONS

Between September 30 and October 24, 2003, the
sampled

SMART-PM surfaces within the water

treatment plant, the air within and outside the plant,
and the soil outside the plant. By the time the team
arrived, the contractor had contained the
contamination with an asphalt cover, and thus air
sampling did not identify any samples above thc
Military Exposure Guidelines (MEGs) for air. The soil
sampling results exceeded the MEGs for soil only
outside the fence linc of the plant. Prior to
encapsulation, 3 of 48 samples of air were found to
exceed the MEGs for hexavalent chromium. These
values did not exceed the Permissible Exposure
Limits, set by the Occupational Safety and Health
Administration, which define the amount to which
workers may be cxposed for 40 hours a wcek for a
working lifetime. However, the MEGs, designed for
use on deployments, recognize that military personnel
could be exposed to contaminants in air 24 hours per
day, for periods from one to 15 years, if the sources
were continuous. As such, the MEGs are lower than
comparable workplace standards. This means that they
are more conservative, and they are also set not to be
an effect level at which adverse outcomes occur, but
are screening values that indicate a need for further
assessment. As the sampling conducted by the
SMART-PM did not produce results that exceeded any
limits, the concern for health effects was low.

However, as stated previously, these results were
obtained following encapsulation. 1t was known that
some samples had exceeded the long-term MEGs for
chromium. To address the potential that exposurcs
prior to encapsulation were higher, and may be of
concern, it was decided that medical evaluations of
those onsite should be conducted. Medical evaluations
were offered to the membcers of both security forces
and Department of Defensc civilians. While KBR
employees performed repairs to the plant prior to
discovery and containment of the sodium dichromate
powder, security forces and civilians spent much less
time at the site. The routes of exposure of concern
were determined to be inhalation and skin contact. The
evaluations included the administration of exposure
and symptom questionnaires, and medical
examinations tailored to assess chromium exposurc.
Elements in the exams included a medical history, a
general physical examination, and blood and urinc
testing (whole blood chromium lcvels, complete blood
counts, serum chcmistrics, liver and renal function
tests), routine urinalysis, chest x-rays, and spirometry
testing. The medical cvaluations were conducted
within 30 days of the last potential exposure at the site.
Under occupational standards, a physical examination
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targeting the skin and respiratory system must be
conducted within 30 days of an overexposure, focusing
on the presence of characteristic lesions (“chrome
holes”) associated with hexavalent chromium
exposure. These lesions were commonly seen in
occupational groups in the US which worked with
hexavalent chromium at levels above the current
occupational limits. The specific testing for chromium,
or biomonitoring, was particularly useful in this
instance. Typically, if individuals are exposed to
metals, or solvents or many other types of substances,
they typically “clear” the body directly or are
metabolized within hours to days. For this reason,
many of the biomonitoring tests are useful only if
performed soon after exposure. When hexavalent
chromium enters the body, it is taken into red blood
cells where it remains for the life of the red blood cell,
which is 120 days. Whole blood testing, which
includes red blood cells, provided an indication of
exposures up to 4 months prior to the test, prior to
encapsulation. This testing, available at thc Armed
Forccs Institute of Pathology, was performed.

Less than 30% of examined individuals reported
symptoms, and the symptoms reported were
nonspecific irritation, with eye and throat irritation
being the most common. None of the individuals
exhibited classical symptoms of overexposure to
chromium. As might be expected when nonspecific
testing is performed, some individuals were identified
with minor abnormalities on urinalysis, liver function
tests, pulmonary function tests, etc, but these
abnormalities were minimal, few in number, and had
multiple potential etiologies. Abnormal findings were
not correlated with time onsite by history, and did not
support a significant exposure to hexavalent
chromium. The SMART-PM concluded that the
reported symptoms could be related to existing
personal medical conditions and desert environment-
related exposures, such as heat, sand, dust, and wind.
Whole blood testing for total chromium was done at
the Armed Forces Institute of Pathology. Most tested
individuals had levels of total chromium below the
detection limit. Average values were not elevated
when  compared  with  nonoccupationally  exposed
general population rangcs.

INCIDENT EVALUATIONS

Exposure assessment is the next step following
identification of a potential hazard. ldeally, exposure

monitoring can be conducted and compared to relevant
standards. Typically, if adequate sampling results in
levels below standards, no further action is nceded. In
this instance, the initial monitoring indicated a need
for further assessment, based on exceedance of the
MEGs prior to encapsulation. As the MEGs are
conservative, they can be used as a screening guidc to
direct further action. In this instance, those actions
were additional sampling, which indicated that
encapsulation had becn a successful protective action.
This was complemented by physical examination and
biomonitoring, which did not indicate that significant
exposure had occurred. The findings are based upon
exposure assessment, including the identification and
quantification of exposure, and assessment of potential
risk based upon prior knowledge of dose response
relationships. Analysis of the materials/specimens
collected is affected by time between collection and
analyses (degradation), quantity of materials/speci-
mens gathered, and most importantly, the limits of
detection. The end product of the interpretation of
findings of the above analyses is a scientifically-
defensible estimate of risk for the exposed individuals
given the limitations of both measures of exposure and
response. The estimate of risk is likely to be qualita-
tive, such as low, medium, or high, but should dictate
specific actions. These could be 1) no further action,
2) retain roster of those involved and consider passive
epidemiological surveillance, 3) retain a roster of
population at risk and conduct active epidemiological
surveillance, and 4) recommend certain screening or
other examinations at some set interval.

In this instance, estimation of the risk determined no
significant risk, and no anticipation of future health
outcomes. As such, the findings were communicated
to the individuals involved, information was placed in
their permanent medical records, and they were
instructed to notc the incident on their postdeployment
health assessment form. When the Defense Health
Board evaluated this incident, they determined that the
risk assessment conducted was “timely,
comprehensive, and appropriate for the potential risk
posed to service members.™ " They acknowlcdged
that USACHPPM

met or exceeded the standard of practice for
occupational medicine in regard to the exposure
assessment and medical evaluation conducted in 2003
for Soldiers potentially exposed to hexavalent
chromium.*™”
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They concluded that there was no expectation of any
future adverse health outcomes. Additionally, they
recognized that the anticipation, recognition,
evaluation, and intervention in such situations often
requires expertise beyond assets on the ground.

The actions taken to address the situation of the
potential exposure to hazardous materials at the
Quarmat Ali Water Treatment Plant are a case study of

how on-scene preventive medicine and medical
personnel correctly collaborate in the recognition,
evaluation, and response to environmental risks in a
deployed environment. Resources are available to
assist in these types of situations. As was done in this
case, deployed preventive medicine personnel and
medical personnel are strongly encouraged to seek
additional support through USACHPPM if they are
faced with an exposure incident.
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Cohort Case Studies on Acoustic Trauma in
Operation Iraqi Freedom

BACKGROUND

Hearing is a critical sensor of Soldiers that is vital to
both their survivability and lethality. When hearing
loss is present, the ability to conduct auditory tasks is
greatly diminished. Good hearing is required to
perform such tasks as localizing sound, gauging
auditory distance, identification of a sound source, and
understanding verbal orders or radio communications.
This multidimensional sense provides an indispensable
amount of information on the battlefield and can mean
the difference between life and death in combat. The
ability to distinguish the sounds of different weapons,
both friendly and enemy, is a combat-critical skill.
Poor hearing jeopardizes the unit mission and
increases the likelihood of a serious mishap due to a
Soldier’s decreased situational understanding. Verbal
communications and hand and arm signals between
dismounted Soldiers remain the primary mcans of
communication on the battlefield. Although techno-
logical advances have improved battlefield commu-
nication systems, these electronic advances cannot
overcome the fact that human hearing is required to
complete most communication.

Sound is often the first source of information a Soldier
has before direct contact with the enemy. Unlike visual
cues, information carried by sound comes to us from
all directions, through darkness, and over or through
many obstacles. Aggressive action produces sound the
enemy cannot hide or camouflage. The ability to hear
and recognize combat-relevant sounds is a vital
component to situational understanding and provides a
tactical advantage. Noise-induced hearing loss is a
tactical risk and threatens both individual and unit
combat effectiveness. Hearing loss due to noise
exposure usually occurs in the high frequencies. Since
speech sounds that give meaning to words (for
cxample, consonants such as ch, th, sh, f, and p) are
high-frequency sounds as well as the sounds that
provide the ability to determine the signature of
weapons and vehicles, high-frequency hcaring loss is
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particularly devastating to military operations. In the
heat of battle, many words can be mistaken—even
more so if hearing loss is present. For example; breach
and break, attack and get back, ceasc firc and kecp
firing, stay down and go around, or right car and white
car. Figure 1 displays a spectrograph of the sentence
“get the white car.” Each speech sound from the
sentence is superimposed at the location corresponding
to its occurrence. The horizontal axis represents time
in seconds and the vertical axis reprcsents the
frequency of the sound in Hz. The colors represent
intensity. The brighter the color, the louder the sound
1s at that frequency. When the same sentence is filtered
to H3 hearing profile levels,* the decrease or absence
in intensity in the higher frequency region at the top of
the spectrograph is considerable. This is a visualization
of just how much speech cues are not audible in a
Soldier with an H3 profile.

Outside of combat, the ability to hear still matters for
safety and performance reasons. In fact, most of the
150 different enlisted jobs in the Army do not directly
involve combat. Even so, most of these jobs do rcquire
combat deployments and have occupational hazards
such as noise and ototoxins. These auditory hazards
are compounded by 12- to 18-month dcployments that
have lengthy work days, no weekends, and very little
free time away from work. The symptoms of noise-
induced hearing loss can be deceptively subtle, usually
with no obvious physical injury or wound, but the
effects can be permanent, debilitating, often untreat-
able, and, most importantly, preventable.

LITERATURE REVIEW

During the first year of the war in Iraq, there was an
average of one medical evacuation a day for hearing
loss (with no other concurrent injury). Mcdical

*H3 hearing profile is defined by the US Army Standards of
Medical Fitness' as “speech reception threshold in best
ear not greater than 30 dB HL, measured with or without
hearing aid; or acute or chronic ear disease.”
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Figure 1. Comparative spectrographs of the sentence, “get the white car.”

evacuations for hearing loss were sent to the audiology
clinic at Landstuhl Regional Medical Center in
Germany. Mcllwain found that out of the 564 patients
seen there during this time, 65% were from blast
injuries.” Sensorineural hcaring loss from friendly
forces weapons systems made up approximately 25%
of the injuries. The remaining 10% were balance-
related or conductive type hearing loss that was
predominantly unrelated to hazardous noise exposure.
As a result, a military audiologist position was
temporarily placed in Baghdad in 2004 to evaluate
acoustic trauma patients. This provided an efficient
way to determine a Soldier’s hearing ability without
the need for a lengthy and expensive medical
evacuation for a nonlife-threatening injury. Often-
times, Soldiers arc exposed to an explosion such as an
improvised explosive device or a mortar round and
have no apparent injuries, but can sense their hearing
has decreased and tinnitus is present. With no visible
injuries, the Soldiers return to their duties. This is
where the tcrm “invisible injury” is derived.

The ability to distinguish the sounds of different
weapons, both friendly and enemy, is a skill that is
taught in the Army. If the sounds of weapons fire are
coming from the next block of buildings, knowing
whether it is enemy or friendly, small arms or
automatic weapons, small caliber or large caliber, or if
it is a rocket propelled grenade or an antitank weapon
can be critical information that determines a Soldier’s
reaction. Katzel et al found that the signature sounds
distinguishing a weapons system are primarily above 4
kHz.' The frequencies above 4 kHz are also where
hazardous noise affects the cochlea thc most, and
where the tell-talc *“noise notch” occurs.* Con-
sequently, identification of noise signatures, commu-
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nication, gauging auditory distanccs, and localization
are negatively affected. Studies have shown that the
ability to accomplish a unit’s mission is directly
proportional to its ability to communicate effectivcly.
If effective communication drops by 30%, the ability
to control the unit in order to accomplish the task
drops by 30% as well.

Weiner and Ross describe the resonant characteristics
of the outer ear as boosting the sound pressure level of
the frequencies between 2500 Hz and 3500 Hz.°
Donahue and Ohlin describe the middle ear as
frequency selective because the transfer functions of
the middle ear allow the mid- to high-frcquency
sounds (approximately 1500 Hz through 4000 Hz) to
pass through it with considerably less resistancc than
the low-frequency sounds.® The result is that the low-
frequency sounds reach the cochlea at a lower intensity
than when it entered the ear canal. Conversely, sounds
at frequencies betwcen 1 kHz and 3 kHz are trans-
ferred to the cochlca with significantly less resistance
and greater intensity than when they entered the ear
canal. Rudmose and Ward independently demonstrated
that when high intensity pure tones reach the cochlea
in the 1 kHz to 3 kHz frequency range, the resulting
threshold shift occurs approximately a half to one
whole octave above the pure tone exposure.”® As the
waveform increases in amplitude on the basilar
membrane due to an increase in sound intensity, the
vibration becomes less localized and moves toward the
basal portion of the cochlea.” Ylikoski and Ylikoski
state that this movement causes damage to loci of the
cochlea that are different from the stimulus
frequencies.” For broad-band noise with equal energy
in all bandwidths, the maximum threshold shift occurs
between 3000 Hz and 6000 Hz."
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Studies of noise-induced hearing loss in the Global
War on Terror have been analyzed. Cave found that
more than 50% of 258 acoustic trauma patients seen at
thc Walter Reed Army Medical Center from April
2005 through August 2005, had significant hearing
loss, and age could not account for the change in
hearing from before to after deployment. In addition,
one-half of these patients reported having tinnitus."
Helfer data mined hearing loss associated diagnoses
codes of postdeployment and nondeployed Soldiers
between April 1, 2003 and March 31, 2004. He found
that 68% of 806 postdeployment evaluations had been
diagnosed for at least one of the following: acoustic
trauma (5.6%), permanent threshold shift (29.3%),
tinnitus  (30.8%), eardrum perforation (1.6%), or
moderately severe hearing loss or worse (15.8%). The
nondeployed group had 4% of 141,050 diagnosed with
the same hearing loss related codes: acoustic trauma
(0.1%), permanent threshold shift (0.5%), tinnitus
(1.5%), eardrum perforation (0.1%), or moderately
severe hearing loss or worse (2.2%)."" In 2007, the
Veterans Administration Rehabilitative Research and
Devclopment Department reported that 839,907
veterans were identified as having service-connected
hearing loss that required compensation from the
Veterans Benefit Administration. In 2006, total
compensation to Veterans was over $1.2 billion for
hearing loss and tinnitus disabilities'*?* and accounted
for 17% of the total disability claims."”®'? This is an
increase of 18% from the previous year and a 56%
increase since 2002.'"""'® These studies corroborate
that the sounds of combat can be devastating to a
Soldier’s hearing readiness.

Bohne and Harding found that the cochlea undergoes 2
histopathologic stages after an acoustic trauma:
degeneration of the outer hair cells and the continued
dcgeneration of supporting cells, afferent nerve fibers,
and additional hair cells. The second histopathologic
stage has a delayed onset with respect to identification
of threshold shifts with routine monitoring."” Simply
put, hearing loss is progressive after an acoustic
assault and therefore the actual rate of hearing loss in
the Army is greatly underestimated. Multiple tours of
duty in Iraq and Afghanistan will accelerate this
delayed onset due to lengthy work days, no weekends,
and large doses of hazardous noise exposure on a
regular basis. The number of servicemen and
servicewomen on disability because of hearing damage
will increase no less than 15% a year under current
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combat conditions and disability policies.'* The US
Army Center for Health Promotion and Preventive
Medicine has followed veterans’ disability claims
since 1969. In 2008, the disability payments from the
Veterans Admunistration for tinnitus and hearing loss
exceeded one billion dollars. Unfortunately, a Govern-
ment Accountability Office investigation found that
the average pending and appeal process of applying for
a service connected disability in 2007 was 789 days. "’

Even if a Soldier’s hearing thresholds are within a
normal tolerance, the damage may have begun. Future
hazardous noise exposure will append to previous
damage and lead to future hearing loss that is not
within acceptable limits for Army standards. Once a
Soldier’s Speech reception threshold in the best ear is
greater than 30 dB hearing level (measured with or
without hearing aid), their ability must be evaluated
for functionality and personal risk with respect to their
jobs. For instance, if a helicopter pilot has a hcaring
loss and poor spcech intelligibility; many lives are at
risk if the radio communication cannot be heard. Also,
the pilot risks further hearing loss to the hazardous
noise of the helicopter. If the findings of the review
board are negative, the Soldier is offered a medical
discharge or a change to a job that does not involve
hazardous noise exposure. Even if Soldiers choose to
change jobs rather than take a medical discharge, the
organizational knowledge and technical experience
goes with them.

VARYING EXPOSURES

The following cohort case studies were observed using
air conduction hcaring threshold data collected during
evaluations conducted in 2006 at the US Army
Audiology Clinic in Baghdad, Iraq. The 2 cohort case
studies presented here are the cffects of acoustic
trauma while wearing hearing protection and the
effects of acoustic trauma while not wearing hearing
protection.

Cohort Case Study No. 1

Paired data of predeployment and during deployment
hearing thresholds of 50 US Army Soldiers (100
individual ears) were randomly obscrved among
Soldiers that were exposed to acoustic trauma while
wearing hearing protection. All subjects were noise-
free for at least 14 hours before evaluation. Only
threshold data from Soldiers with normal type A
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tympanograms were collected. Of this sample, 25 of
the Soldiers reported exposure to explosions in combat
while wearing some form of hearing protection and 25
that had not been exposed to explosions, but received
hearing screenings as a part of routine physical exams.

p>0.05 with a small n’ of 0.03. Homogeneity of
variance was violated, a=0.045, p<0.05. The analysis
of variance at 6 kHz revealed no significant difference
between groups, F=1.607, p>0.05 with a small 1’ of
0.02.

During each evaluation, predeployment
audiometric thresholds were compared to the
current results. One Soldier in the hearing
protected acoustic trauma group had one ear with
a perforated tympanic membrane, so that ear was
excluded from the data set, reducing the number
of ears to 49. Since data were paired, no
weighting for age or gender was used. The
differences in thresholds predeployment and
during deployment at the individual frequencies
of 500 Hz, 1 kHz, 2 kHz, 4 kHz, and 6 kHz were
then compared between groups with a one-way
analysis of variance (ANOVA) using Statistical
Package for Social Sciences (SPSS), Version
11.0 (SPSS Inc, Chicago, Illinois). Levene’s
statistic was used to test for homogeneity of
variance at each frequency between groups.
Since there were only 2 groups, no post hoc tests
were necessary.
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difference between predeployment and ongoing
deployment audiometric threshold levels at the
individual frequencies of 500 Hz, 1 kHz, 2 kHz,
4 kHz, and 6 kHz between routine physical exam
group and hearing protected acoustic trauma

Figure 2. Graphical depiction of differences in predeployment

control and exposure groups.

Glossary
PE - routine physical exam group
AT - hearing protected acoustic trauma group
Notes
1. PE and AT are followed by the corresponding frequency in Hz
2. Decibels measurements are logarithmic.

during-deployment audiometric thresholds between paired

group. The null hypothesis was rejected for the
individual frequencies of 500 Hz, 1 kHz, and 2 kHz.
There was a significant difference in hearing threshold
levels at these frequencies. All frequencies passed
Levene’s test, except 4 kHz. Figure 2 displays the
mean threshold differences and error bars for each
group and frequency. The descriptive statistics are
displayed in the Table.

The analysis of variance at S00 Hz revealed a highly
significant difference between groups, F=9.463,
p<0.05 with a medium effect size (n) of 0.09. The
analysis of variance at 1 kHz revealed a highly
significant difference between groups, F=6.076,
p<0.05 with a medium n* of 0.06. The analysis of
variance at 2 kHz revealed a significant difference
between groups, F=9.657, p<0.05 with a medium 1’ of
0.09. The analysis of variance at 4 kHz revealed no
significant difference between groups, F=2.707,
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The increase in standard deviation with the increase in
frequency is notable in the postdeployment thresholds,
but expected in individuals exposed to hazardous
noise. An analysis of men exposed to hazardous noise
in the Intermational Standards Organization 1999
database by Bovo et al showed that male workers
exposed to a noise level of 100 dBA for 30 years
exhibited a hearing loss at 4 kHz with a variation of 60
dB."” This is consistent with the findings of the hearing
protected acoustic trauma group. Further, several
studies attribute this variation to mechanical resonance
and sound transfer function of the ear canal, the action
of stapedial reflexes, and genetics.'”"’ The
significance levels were least remarkable at 4 kHz and
6 kHz due to the low power and the violation of
homogeneity of variance at 4 kHz. Ferguson and
Tukane describe the one-way ANOVA as being robust
enough to ovcrcome violations of homogeneity of
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Data from comparative tests of predeployment and during-deployment
audiometric thresholds between paired control and exposure groups.

frequencies below | kHz than the single
flanged earplug. However, he also found

Descriptive Statistics

the single flanged earplug to be most

effective in frequencies 2 kHz and
= . — e
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Valid N (listwise) 49

Glossary
PE - routine physical exam group
AT - hearing protected acoustic trauma group

Note: PE and AT are followed by the corresponding frequency in Hz

paragraph, it is expected that higher
frequencies are attenuated more through
the human body and therefore the lower
frequency sounds are louder at the cochlea

variance.'® However, the results of 4 kHz and 6 kHz
interpretation should be based on the mean and error
bars in Figure 2.

The increase of hearing thresholds in the hearing
protected acoustic trauma group is least remarkable at
4 kHz and 6 kHz. The attenuation characteristics of
hearing protection may explain the greater protective
effect of the 4 kHz and 6 kHz over the lower
frequencies. Higher frequency sound energy is morc
casily obstructed than lower frequency sound energy
in passive hearing protection. To a large extent, the
wavelength of the sound is responsible for this greater
attenuation in the high frequencies; the higher the
frequency, the shorter the wavelength and vice versa.
Generally speaking, acoustic energy is attenuated more
if the earplug is greater than one-half the wavelength
of the sound. Since the Soldiers in this cohort case
study were wearing a variety of approved hearing
protection (polyvinyl foam earplugs, combat arms
earplugs, and tactical communication and protective
systems), a properly sized and fitted hearing protector
of any given size or style will therefore attenuate
higher frequency sound with a shorter wavelength than
a lower frequency sound with a longer wavelength.
This is consistent with the protective effect at 4 kHz
and 6 kHz in this study.

The statistical significance at 500 Hz, 1 kHz, and 2
kHz may also be attributable to the earplug preventing
the acoustic reflex from occurring during the impulse
noise. Fletcher found that the acoustic reflex was more
effective at protecting hearing from gunfire in

via bone conduction. This also may
account for some of the difference patterns observed.

Further, Price describes the middle ear as a linear
system up to 120 dB sound pressure level, and that the
transfer functions of the middle ear are flat in the
lower frequencies and decrease at a rate of 6 dB per
octave at frequencies above 1 kHz.***' Kobrak and
von Bekesy found that in human cadavers’ ears the
stapes changed its mode of vibration at high intensities
in such a way that less energy was transmitted to the
cochlea.”**® These studies support the idea that the
middle ear can peak clip high intensity impulse noise.
Since the explosions could not be meticulously
measured, it is not plausible to argue that the hearing
protected acoustic trauma group benefited from this
middle ear peak clipping, but is worth mentioning.

Cohort Case Study No. 2

Independent samples of during deployment hearing
thresholds of 81 US Army Soldiers (161 individual
ears) were randomly observed in two groups: routine
physical exams and acoustic trauma without hearing
protection. All subjects were noise-free for at least 14
hours before evaluation. Only threshold data from
Soldiers with normal type A tympanograms were
collected. Of this sample, 34 of the Soldiers reported
acoustic trauma in combat and 47 had not becn
exposed to acoustic trauma, but received hearing
screenings as a part of routine physical exams. Onc
Soldier in the acoustic trauma group had one ear with a
perforated tympanic membrane, so that ear was
excluded from the data set reducing the number of ears
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to 67. All subjects were under 25 years of age, so
no weighting for age or gender was used.”* The
thresholds at the individual frequencies of 500
Hz, 1 kHz, 2 kHz, 4 kHz, 6 kHz, 8 kHz, and 12
kHz were then compared between groups with a
one-way ANOVA using SPSS, Version 11.0.
Levene’s statistic was used to test for
homogeneity of variance. Figures 3 and 4
display the quartiles and outliers at each
frequency. Since there were only 2 groups, no
post hoc tests were necessary.

The null hypothesis: there is no significant
difference between audiometric threshold levels
at the individual frequencies of 500 Hz, 1 kHz, 2
kHz, 4 kHz, 6 kHz, 8 kHz, and 12 kHz between
the routine physical exam group and the acoustic
trauma group.

The null hypothesis was rejected for the
individual frequencies of 500 Hz, 1 kHz, 2 kHz,
4 kHz, 6 kHz, 8 kHz, and 12 kHz. There was a
significant difference in hearing threshold levels
at these frequencies.

The analysis of variance at 500 Hz revealed a
highly significant difference between groups,
F=5.485, p<0.05 with a medium n* of 0.03. The
analysis of variance at 1 kHz revealed a highly
significant difference between groups, F=6.371,
p<0.05 with a medium 1’ of 0.04. Homogeneity
of variance was not violated, a=0.67, p>0.05.
The analysis of variance at 2 kHz revealed a
significant difference between groups, F=11.661,
p<0.05 with a medium 1’ of 0.07. Homogeneity
of variance was violated, «=0.03, p<0.05. The
analysis of variance at 4 kHz revealed no
significant difference between groups, F=25.017,
p>0.05 with a small n* of 0.01. Homogeneity of
variance was violated, a=0.00, p<0.05. The
analysis of variance at 6 kHz revealed no
significant difference between groups, F=17.159,
p>0.05 with a small y* of 0.01. Homogeneity of
variance was violated, a=0.00, p<0.05. The
analysis of variance at 8 kHz revealed no
significant difference between groups, F=27.589,
p>0.05 with a large n* of 0.17. Homogeneity of
variance was violated, a=0.00, p<0.05. The
analysis of variance at 12 kHz revealed no
significant difference between groups, F=28.736,
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p>0.05 with a large n° of 0.15. Homogeneity of vari-
ance was violated, a=0.00, p<0.05.

The significance levels were remarkable at all
frequencies. The increase in standard deviation with
the increase in frequency is notable, but expected in
hazardously noisc exposed individuals. Several studies
attribute this variation to mechanical resonance and
sound transfer function of the ear canal, the action of
stapedial reflexes, and genetics.'>"’

Balatsouras cvaluated extended high frequency
hearing (greater than 8 kHz) in basic trainees of the
Greek Army.” The purpose was to determine if there
was value added to the inclusion of extended high
frequency threshold testing with the standard
audiology battery. The subjects had bcen exposed to
acoustic trauma by small arms weapons fire. The
conclusion was that extended high frcquency
temporary threshold shift subsided and there was no
significant benefit from the added time and eftort for
conducting this procedure.

Hamernik 1dentified impulse noise, specifically blast
waves with very short durations (0.5 millisecond) and
high peak intensities, as capable of producing a
mechanical impulse which can result in extremely high
shear stresses and premature failure of elastic
structures.”® He further described blast wave exposure
as producing 2 fundamentally different lesion patterns:
severe mechanical damage to the organ of Corti where
large pieces of sensory and supporting cells were torn
loose from the basilar membranc, and lesions that were
more limited in cxtent and consisted primarily of
missing or damaged sensory cells with the structural
elements of the organ of Corti remaining essentially
intact. This latter pattern of loss was frequently
associated with damage to the tympanic membrane.

The acoustic traumas in this study were from
improvised explosive devices or car bombs and the
results above 8 kHz were permancnt and quite large
threshold shifts. This is likely due to the spectral and
intensity differences in small arms fire and improvised
explosive device exposure.

Improvised explosive devices (IEDs), which were used
sparsely at the outset of Operation Iraqi Freedom in
March 2003, now account for nearly 70% of all US
casualties from hostile action in Iraq.”’
Understandably, the IED was the most common typc
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of impulse exposure in Iraq in 2006. During this phase
of Operation Iraqi Frcedom, most of the IEDs were
constructcd out of 105mm artillery shells. Pricc
measured the impulse and spectrum of this cxplosive
device. At 5.64 metcrs, the impulsc has a spcctral peak
at ~100 Hz with an A duration of (.3 millisecond. The
second most common impulse exposure was from thc
standard issue MI16 rifle. At 4.24 meters, it has a
spectral peak of ~600 Hz with an A duration of 0.2
millisecond.”’ Either of these, when situated where
there is a reflection of the impulse, will create a second
reflected impulse exposure that can be as much as 90%
of the initial impulse’s energy with similar spcctral
energy. In an urban terrain such as Baghdad, warfare
often takes place in city streets where there is a great
deal of reflcctive surfaces. The spcctral pcak of the 2
most common combat exposures is below 1 kHz and 1s
another probable variable for the hearing protected
acoustic trauma groups hcaring postexplosion
threshold configuration.

DiscussioN

Army audiology plays a very important role in
preventive medicine and thc standard 3 levels of
prevention are routinely used. Primary prcventive
measures include proper selection and use of hearing
protection, annual education, and taking a baseline
audiogram. Secondary preventive measurcs involve
identification of the early stages of noise induced
hearing loss and taking steps to prcvent its progression
through intervention, follow-up monitoring, and
clinical validation of results. If primary and sccondary
prevention strategies do not work, tertiary services
such as hearing aid fitting, aural rehabilitation, and
administrative controls are used. The primary and
secondary preventive mcasures of hearing
conservation have had a tremendous impact in the
reduction of the numbcr of Soldicrs with hearing loss
over the past 4 decades, but current large scale combat
operations have reduced the success rate of
conventional hearing conservation in the Army.

Hearing conservation is a robust program in the Army.
Unfortunately, hazardous noise and its effects on
hearing cannot be eradicated with a one treatment
vaccination, it is an ongoing program that requires
continuous efforts and Icadership support. Army
deployments are fluid and the environments to which
Soldiers are exposed are constantly changing. For the
prevention of hearing loss, this has traditionally posed
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a problem because hearing conservation programs
were not designed with combat in mind. With
asymmetric warfare (coalition forces obscrving
different rules of engagement than insurgents) and a
nonlinear battlefield (no frontlines), Soldiers are expe-
riencing more exposure to the sounds of combat. This
has forced audiologists to rethink their approach to
prevention in these challenging cnvironments.

Even though thesc cohort case studics were not able to
control for the many factors that affect hearing in
combat, they do provide a field perspective on hearing
protcction being used in combat and how it correlates
with previous rescarch. This article only addresses
hearing thresholds of Soldiers who reported wearing
hearing protection when they were exposed to an
explosion. It is important to point out that for the many
Soldiers were not wearing hearing protcction, the
hearing loss was substantial and typically involved
conductive and sensorineural components. There is
also somc anecdotal evidence that central hearing loss
was a comorbid component of traumatic brain injury.
The prevalence of this type of acoustic trauma in
Operations Iraq Frecdom and Enduring Freedom arc
not yct known, but are being studied.

The wvestibular system may also be damaged by
hazardous noise due to its close proximity and
similarity in cell structure to the cochlea.”® Soldicrs are
exposed to explosions, such as improvised explosive
devices, mortars, or car bombs. They are also cxposed
to many steady-state noises such as aircraft, track
vehicles, or large electrical generators. These noise
sources may causc asymptomatic damage to their
vestibular system. Shupak et al did find that symmetric
noisc-induced hearing loss is correlated with
symmetric peripheral vestibular system damage.”’
These results were corroborated by M. Hill and D. S.
Mcllwain (unpublished data, 2006). The reason it is
possible to be unaware of a vestibular deficit in
conjunction with acoustic trauma is becausc of the
complex relationship between the central nervous
system (CNS) of the brain and the 3 primary sensory
modalities critical to equilibrium (vestibular, visual,
and proprioceptive systems). If an insult to the
vestibular system occurs, the CNS relies hcavily on
information from vision and proprioception to make
up for the lack of neural firing from the balance center
to compensate. The CNS adapts to the different levels
of neural input it receives. During this adaptation time,

the individual often experiences a slight feeling of
imbalancc, dizziness, or even vertigo, especially in the
absence of vision. Symptomatic feelings of imbalance,
dizziness, and vertigo typically subside. The vestibular
system, combined with the visual and proprioceptive
systems, contributes to spatial orientation. It is
estimated that 80% of spatial orientation is based on
visual cues, but when visual cues are no longer
available or are diminished, the vestibular system’s
rolc is critically elevated. Situations while flying
aircraft or driving an armored personnel carricr, such
as white-outs (snow) or brown-outs (sand), may lead
to greatly reduced visual cues. If a pilot or driver’s
vestibular system is damaged. the chance of spatial
disorientation occurring in low-vision environments
may increase, resulting in a potentially catastrophic
accident. It is also possible that this spatial disori-
entation could be a causc of danger for the ground
troops in similar low visibility situations while
weighed down with a basic combat load.

CONCLUSION

The solution is on the battlefield. Even if the Soldiers
are not dircctly involved in combat, thc common
denominator of the small but significant high
frequency threshold shift is a combat deployment.
Gates and Fallon recommend a more aggressive
operational hearing program should be implemented
with morc Army audiologists deploycd to meet the
recommended one Army audiologist per 10,000
Soldiers. Currently, there is only one audiologist for
over 160,000 deployed Soldiers in Iraq, and none in
Afghanistan.”

Increased sensitivity for secondary intcrvention is also
warranted. It i1s recommended that Soldiers with a
small but significant high frequency threshold shift
(average positive 10 dB threshold shift at 4 kHz and 6
kHz or a positive threshold shift of 15 dB in cither 4
kHz or 6 kHz) postdeployment should receive a fol-
low-up audiogram. Emphasis should be placcd on
Soldiers avoiding noise of any kind for at least 14
hours with rceducation on what constitutes hazardous
noise. If a small but significant high frequency
threshold shift is confirmed on the follow-up audio-
gram, the Soldier should receive at least a verbal
acknowledgement that there has been a small change
in hearing, interviewed on possible causes, and a more
detailed education on the long-term personal and
professional consequenccs of hearing loss. The small
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but significant high frequency threshold shift should
be viewcd as an early indicator of noise induccd
hearing loss because it places Soldiers at higher risk
for clinically significant noise-induced hearing loss.

The Army spends a considerable amount of time and
money training an all-volunteer force. In an instant, a
Soldier can become a risk for further injury as well as
put others at risk due to decreased job performance.
Currently, the best solution to the age-old problem of
hazardous noise in the Army is the military
audiologist. These professionals are indispensable in
developing solutions for unique situations such as
noise abatement and the selection and use of contem-
porary hearing protcction in combat environments.
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Provider Resilience: The Challenge for
Behavioral Health Providers Assigned to
Brigade Combat Teams

INTRODUCTION

Deployment related mental health problems have
received increased attention since the Global War on
Terrorism began in 2001. In 2003, the Office of The
Surgeon General sanctioned Mental Health Advisory
Teams (MHAT) to research mental health issues of
deployed Warriors serving in Iraq and Afghanistan.
The most recent study, entitled MHAT V, found that
individuals who were on their third or fourth
deployment reported experiencing more mental health
symptoms, stress-related work problems and suicide
rates were elevated in both theaters of operations.’ In
2004, Hoge et al, in a study of combat duty in Iraq and
Afghanistan, suggested conservatively that as many as
17% of combat veterans could develop mental health
disorders such as depression, alcohol misuse, and
posttraumatic stress disorder (PTSD) 3 to 4 months
after returning from deployment.” The congressionally
mandated Department of Defense Task Force on
Mental Health examined mental health matters in the
armed forces and concluded in 2007 that

The system of care for psychological health that has
evolved over recent decades is insufficient to meet the
needs of today’s forces and their beneficiaries.’

Accounts of the personal struggles to adjusting to life
after serving in Operations Iraqi Freedom and/or
Enduring Frcedom have provided insights into the
challenges confronted by many veterans. In a 2007
article, CSM Samuel Rhodes, who spent over 30
months deployed to the middle east, provided an
especially poignant description of his experiences with
PTSD and concluded his story by encouraging others
with similar symptoms to get help like he did.*

To address a seemingly growing problem, behavioral
health professionals routinely deploy as essential
components of combat stress control (CSC)

LTC (Ret) Larry Applewhitc, MS, USA
LTC (P) Derrick Arincorayan, MS, USA

detachments and combat support hospitals. Lessons
learned from these deployments have been well
documented. Reger and Moore, psychologists who
deployed with the 98th and 85th CSC Detachments
respectively, emphasized the nced to retain flexibility
in allocating assets in theater to maximize the efficient
and effective delivery of preventive and treatment
services in a combat zone.” In a study of the
effectiveness of critical event debriefings conducted in
Iraq, Pischke and Hallman, veterans of the 785th
Medical Company (CSC) in Iraq, reinforced the need
for psychological treatment and identified the benefits
of providing mental health services to Warriors on the
frontlines.” While CSCs have performed a valuable
role in supporting deployed units, those psychologists
and social work officers who are assigned to brigade
combat teams represent the vanguard of behavioral
health resources in today’s expeditionary Army. These
personnel deploy directly with those who bear the
greatest burden fighting this asymmetrical war on
terrorism and confront many of the same threats faced
by combat arms Warriors. In order to adequately
prepare for the demands of duty in a combat zone,
behavioral health officers assigned to a brigade combat
team must recognize the challenges that await them
and develop an action plan to enhance personal
resiliency. Neglecting this critical predeployment task
can result in a behavioral health provider who becomes
less effective over the course of a long deployment,
and jeopardizes the quality of care needed to sustain
the psychological fitness of our Warriors.

THE STRESS OF BRIGADE BEHAVIORAL HEALTH
OPERATIONS

The demand of supporting 2 major combat operations
simultancously has the potential to stretch our forces to
the breaking point. Multiple deployments, extended
tours, and stop-loss* policies are some of thc factors

*Presidential authority under Title 10 US Code 12305 to suspend laws relating to...separation of any member of the
Armed Forces determined essential to the national security of the United States....”
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that have created an environment that can tax the
coping abilities of even well-trained, highly motivated
Warriors. Additionally, there are aspects of serving in
today’s military that compounds an already stressful
situation. Advances in technology have created greater
access to electronic communications, enabling
deployed Soldiers to stay in touch with families back
home. While maintaining family relationships may
provide much needed emotional support—particularly
during a time of crisis—it also means that troops may
be exposed to the “mundane stresses’ associated with
the home front at a time when they can do little to “fix
it”* To help understand the psychological stress
inherent in contemporary military operations, Bartone
et al developed a model that clearly delineates the
primary sources of operational stress.’ Initially applied
to Soldiers conducting peacekeeping operations in the
former Yugoslavia, Bartone later cxpanded the model
and applied it to other contingency operations,
including Operations Iraqi Freedom and Enduring
Freedom.'” The primary dimensions of stress identified
by Bartone and his colleagues are isolation, ambiguity,
powerlessness, boredom, danger, and workload.”'
While all of these elements may produce stress to
some extent for all deployed Soldiers, isolation,
powerlessness, dangcr, and workload appear to be
those most pertinent to behavioral health operations in
a brigade combat team.

Isolation. A sense of “aloneness™ can permeate the
time spent serving in a forcign land separated from
loved ones. The natural feeling of being alone can be
magnified for providers who join a unit through the
Professional ~ Filler Systcem (PROFIS).*  These
individuals typically arrive at the unit just prior to
deployment and frequently have insufficient time to
fully integrate into the unit’s culture or to develop
meaningful relationships with fellow Soldiers. Having
a trusted confidant or battle buddy* has long been
recognized as an important source of support for
coping with the demands of a long combat
deployment. Establishing a relationship with a battle

buddy is made more difficult by the fact that
behavioral health officers are assigned one per brigade,
thus eliminating a coworker as a logical source of peer
support. Furthermore, bchavioral health providers may
be hesitant to confide personally in others as they feel
the burden of responsibility of their position in which
they are expected to be a source of support for others.
Those individuals who are of similar rank
(commanders, chaplains, battalion surgeons, other
medical personnel) often refer Soldiers for behavioral
health assistance. Divulging personal concerns or
admitting to experiencing dcployment-related stress
may damage the professional credibility that is
essential to being viewed as a dependable support
system for Soldiers. Additionally, the sense of being
alone can be intensified due to thc constraints placed
on conversations with family and friends back home.
Discussing thc details of working in a war zonc with
spouses or others via telephone, webcam, or email may
be inappropriate and most likely violates operational
security.

Powerlessness. In many ways, brigade behavioral
hcalth officers occupy a position similar to that of a
member of the special staff. Although they posscss
valuable professional expertise, their capacity for
exercising direct power is limited. It is a well known
axiom that staff officers make recommendations,
commanders make decisions. Thus, it is necessary to
get command support for recommendations that affcct
a Warrior’s duty status. For cxample, a Soldier seeking
behavioral health care for acute anxiety or a combat/
operational stress reaction may benefit from being
placed on alternate duty that does not require him or
her to go “outside the wire.” Recommending that the
Soldier temporarily “take a knee™ while receiving
supportive behavioral health intervention could meet
resistance from the chain of command because the unit
probably needs all of their personnel to complete
mission requirements. One’s ability to succeed in
getting support for treatment and personnel
recommendations depends in part on the professional

*PROFIS predesignates qualified Active Duty health professionals serving in Table of Distribution and Allowance’ units to
fill Active Duty and early deploying and forward deployed units of Forces Command, Weste<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>